Inhibition against mosquito cytochrome P450 enzymes by rhinacanthin-A, -B, and -C elicits synergism on cypermethrin cytotoxicity in Spodoptera frugiperda cells.
Rhinacanthus nasutus (Acanthaceae) is a shrub reported to contain insecticidal activities. The current study was conducted to determine whether R. nasutus constituents could inhibit benzyloxyresorufin O-debenzylation (BROD) mediated by CYP6AA3 and CYP6P7. Both enzymes have shown pyrethroid degradation activity and been implicated to play role in pyrethroid resistance in Anopheles minumus (Theobald) mosquito, a malaria vector. Three compounds, rhinacanthin-A, -B, and -C that exhibited potent inhibitory activity were isolated and purified from aerial part of R. nasutus. Their kinetic parameters and modes of inhibition were determined. Rhinacanthin-B was the most potent inhibitor in in vitro inhibition assay and exhibited mechanism-based inhibition against both CYP6AA3 and CYP6P7. Rhinacanthin-C which is a major compound of R. nasutus reversibly inhibited both enzymes in vitro with 2-4 folds less inhibitory potency than rhinacanthin-B. In contrast, rhinacanthin-A reversibly inhibited CYP6AA3, but inhibition against CYP6P7 was a mechanism-based inhibition type. Where mechanism-based inhibition was found, the inhibition showed characteristic of time-, concentration-dependence, and requirement of NADPH. Using 3-(4, 5-dimethylthiazol-2-y-l)-2, 5-diphenyltetrazolium bromide (MTT) cytotoxicity assay in intact Spodoptera frugiperda (Sf9) cells, the three compounds increased susceptibility of CYP6AA3- and CYP6P7-expressing cells to cypermethrin cytotoxicity because of inhibition effect on mosquito enzymes. The combined inhibition effect on mosquito cytochrome P450 enzyme and synergistic effect on cypermethrin cytotoxicity of the three R. nasutus compounds could be beneficial for resistance management strategies in mosquito vector control.